Keratosis follicularis spinulosa decalvans (KFSD) is a rare X linked disease which is characterised by follicular hyperkeratosis of the skin and corneal dystrophy. Seven male patients and six female carriers are described. Special attention has been paid to the dermatological and ophthalmic markers of KFSD in patients and carriers. The most prominent features present in the male patients were follicular hyperkeratosis, hyperkeratosis of the calcaneal regions of the soles, scarring alopecia of the scalp, absence of eyebrows and eyelashes, and corneal dystrophy accompanied by photophobia. They also had high cuticles on the fingernails which has not been described before. Carriers often have dry skin, minimal follicular hyperkeratosis, and mild hyperkeratosis of the calcaneal areas of the soles. Mild corneal dystrophy without photophobia was observed in one female carrier.
Keratosis follicularis spinulosa decalvans (KFSD) is a rare X linked disease which affects both the skin and the eyes. Since the first description by Siemens' On dermatological examination, follicular hyperkeratosis was observed on the legs, the extensor side of the arms, and the face. The perinasal area was spared (fig 2A) . A more pronounced, partly follicular, hyperkeratosis was observed on his elbows and knees ( fig  2B) . The skin of the cheeks and the buttocks was extremely dry and cracked. His eyebrows were almost totally absent and showed erythema and follicular plugging (fig 3) . The lower eyelashes were sparse but the scalp hair was normal. The fingernails showed some nonspecific dystrophy and high cuticles (fig 4) . Some of the teeth showed longitudinal ridging.
Histopathological examination of a follicular hyperkeratotic lesion showed an epidermis with focal parakeratosis and slight follicular hyperkeratosis. Dermal alterations consisted of perifollicular fibrosis and slight perivascular lymphocyte infiltrate.
Ophthalmic examination indicated normal visual acuity (1-0) and marked photophobia. The Meibomian glands were visible through the palpebral conjunctiva. The entire cornea showed punctate subepithelial opacities, which did not stain with fluorescein ( fig 5) , indicating that the superficial layer of the cornea is intact. CASE 2 A male patient (VI-28), aged 21, was referred by the plastic surgeon at the University Hospital Groningen. Cutaneous papules developed a few months after birth on the trunk, extremities, and in the eyebrows. Photophobia was present from the age of 9 months, but was temporarily absent from 10 to 19 years. Sweating was normal. Hair growth was poor everywhere, even after puberty, except on the scalp. A reconstructive operation of the eyebrows a year earlier because of hypotrichosis had been unsuccessful. Before performing punch grafting a dermatologist (PCvVV) was consulted.
On dermatological examination follicular erythematous hyperkeratosis was observed on the trunk and extremities. Both the eyelashes and the scalp hair were normal. The neck showed some follicular papules and minimal scarring alopecia. The eyebrows were sparse and showed postoperative scarring and erythema. Axillary and pubic hair were almost totally absent. The fingernails showed high cuticles. Teeth were normal. Biopsy specimens were taken from follicular papules on the neck and trunk. They showed a hair follicle with parakeratosis, hyperkeratosis, and a thickened granular cell layer. The hair shaft was hypoplastic. Sebaceous glands were absent.
Ophthalmic examination indicated normal visual acuity and moderate photophobia. Diffusely spread subepithelial punctate opacities in the cornea were present in large numbers. There were no further abnormalities.
FAMILY EXAMINATION
According to the history of both patients, other family members were also affected. Genealogical investigation showed that they were both descendants of the family first described by Siemens' in 1926 and later described by Jonkers' in 1950. Eleven additional family members were examined (five males and six females, fig 1) . Clinical data of these family members and both probands are summarised in the table. As indicated in the table, four women had mild follicular hyperkeratosis located on either the knees or the buttocks, while all the males showed severe follicular hyperkeratosis on the face, trunk, and extremities. Prominent follicular hyperkeratosis on the knees was only present in one male (case 1). All affected family members had flesh coloured follicular papules except for case 2 who had papules with erythema. Only one female (VI-6) had some alopecia of the eyebrows and eyelashes while no male patient had normal eyebrows. Three males also had marked scarring alopecia on the scalp ( fig 2C) and two males had marked absence of eyelashes. Moderate or severe photophobia was noted in all males but in none of the females. Only one female carrier had very mild corneal dystrophy. New associated findings observed in some males and females were mild hyperkeratosis on the calcaneal region of the soles and some dental abnormalities (longitudinal ridging and poor general condition). Five male patients showed the unusual clinical manifestation of high cuticles of the fingernails (fig 4) .
Discussion
Since our male patients belonging to the 'Siemens' family fulfil all the clinical criteria of van Clinical data offamily members.
V-15 VI-2 VI-6 VI-8 VI-11 VI-12 VII-I VII-3 VII-4 VII-6 VII-8 VII-9 VI-28 sweat glands, but atrophic or absent sebaceous glands, are found, while in KFSD both glands have been reported as normal. Moreover, patients with KFSD should always have alopecia of the scalp and palmoplantar hyperkeratosis. However, alopecia of the scalp and palmoplantar hyperkeratosis were absent in several of our patients, and in case 2 sebaceous glands were absent in the biopsy specimens. These discordant findings in our patients underline the controversy and confusion in published reports. We cannot explain why some patients suffer from alopecia. A possible mechanism could be damage to the hair follicles by secondary keratinisation and inflammation. 7 An interesting new finding in this family is high cuticles on the fingernails of nearly every male patient. This observation has not been previously reported in KFSD. Less specific findings included mild hyperkeratosis on the calcaneal regions of the soles in three males and four females and dental abnormalities in four males and two females.
The photophobia in our male patients can be explained by widely scattered subepithelial opacities, located in the membrane of Bowman and resulting in abnormal refraction of light. Reports concerning the nature of the comeal dystrophy have been controversial. Some authors consider the opacities to arise from irritation of a more viscous product of the Meibomian glands resulting in formation of hard prickles. In other reports the corneal dystrophy was considered primary as was confirmed by a corneal biopsy.8 As we found no evidence of superficial corneal lesions resulting from prickle formation we agree with the latter opinion. According to published reports and the history of our patients both the skin lesions and the photophobia tend to become less severe in puberty.
The pedigree of our patients confirmed the X linked recessive mode of inheritance. Autosomal dominant inheritance was suggested by Thelen in 1940, indicating genetic heterogeneity.9 However, this is incorrect because this family is part of the one originally described by Siemens. Carrier detection of KFSD by clinical examination is very difficult and sometimes impossible. It should be borne in mind, however, that KFSD is a relatively mild disease so carrier detection is of minor importance. As shown in the table, the six female carriers showed no ocular symptoms and skin manifestations were either absent or very mild and not very specific. Female carriers with marked dermatological and ophthalmic symptoms have been reported, however.79 It is possible that in the future DNA linkage studies may be helpful in allowing definite genetic differentiation of KFSD, ichthyosis follicularis, and allied diseases.
Retinoids, although theoretically possibly worthwhile,6 have never been applied in KFSD. This treatment was proposed in the index cases but was refused because of fear of side effects, especially alopecia. The corneal dystrophy generally requires no specific treatment. Low doses of vitamin A (10 000 IU daily) subjectively improved the photophobia of case 2.
